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Of soils with the idea that the work of the survey should be
put on the most satisfactory basis possible from the stand-
point of the farmer.

It was decided to publish separate and special state
reports on all county surveys, following publication by ^he
Bureau of Soils of their report, and to include in these state
reports all the follow-up work carried on with the soils of
the counties, including laboratory, greenhouse, and field
tests, and also to feature recommendations for the treatment
of the various soil types and general systems of soil manage-
ment applicable to the conditions in each particular county.
With this plan definitely decided upon,-it seemed entirely
possible to use a different system of naming soils in the
state reports from that followed by the Bureau, if a modifi-
cation or change in their method seemed desirable. Therefore,
the advisability of renaming the Bureau series was seriously
considered with a view to giving them a popular descriptive
name which would show the color and texture of the surface soil
and the color and texture of the subsoil,

The system employed by the Illinois soil survey is
based, partially at least, upon this idea, and apparently it
possesses some desirable features. The Illinois plan was
carefully studied, therefore, with a view toward determining
its adaptability to Iowa conditions, but it was -found unsatis-
factory. The plan is well known and need not be considered in
detail. It may merely be said that this system very evidently
pre-supposes the fact that soil types are rather rigidly uni-
form in color, texture, and subsoil characteristics. But
every field man knows how the color of surface soils may vary
from spot to spot within small areas, and how wide the varia-
tions in subsoil conditions may be. Especially in glaciated
areas this is a fact of very real significance to the soil
surveyor. In short, it is quite impossible to call a soil
a brown silt loam, or a gray loam, or even a yellow silt loam
On clay, and convey any adequate conception of the soil, or
consider it as a satisfactory descriptive name. It would be
almost as reasonable to consider all red apples as being of
the same variety.- Furthermore, ths descriptions of individual
soil types in the Illinois reports indicate how widely the
color of a type may vary in the field, and the entire in-
adequacy of their type, names based on color is evident from
their own observations.

'Arriving at the conclusion, therefore, that the
Illinois type names were not satisfactory, an attempt was made
to adopt names which should show the variation in color and
texture of soils in ths field. The first Iowa report on the
soils of Bremer County shows the names which were chosen.
They.were taken from the descriptions of the Bureau types given
by the field men. Thus, the Carrington loam was described
as a dark brown to black loam on yellow clay loam, a name
which was not bad,, but there was also a brown to dark brown
medium sand on yellow or yellowish-brown sand (Marshall sand)
and a brown to dark-brown sandy loam on yellowish-brown
loamy sand or sandy clay (Cass sandy loam). The length of
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these names was a serious drawback to their desirability,
but when the succeeding surveys were made it was found im-
possible to give the same descriptive name to a given type-
mapped in two counties. The reason for this was that the
same type was found to vary so much in range of color and
texture in two counties that a satisfactory name could not
be based on these characteristics. Such variations within
types are entirely permissible, and indeed quite unavoidable
owing to the nature of soils. All apples of the Delicious
variety are not identical in appearance, flavor, or texture,
but there are limits of variation within which the apple
belongs to the same variety; so it is with soils. Then too,
the same variety of apples grown under different conditions
will be different and, similarly, soil types in different
localities will vary in some characteristics. It seems
evident, therefore, that soil types may include areas of
absolutely typical material, but they must also include many
more areas where the soil is sufficiently similar to be of
the same type, but still is not really typical. Thus, the
plan of naming soils by color, texture, and subsoil, character-
istics was< found impracticable; the names were too long and
cumbersome; and the same names would not necessarily fit
the same type in two counties.

Apparently any middle ground between this method
and the Illinois system was open to all the objections which
pertained to each plan. It seemed best, therefore, to follow
the Bureau system of nomenclature and, while entertaining
considerable misgivings as to its -desirability from the far-
mer's standpoint, it was adopted. The result has been sur-
prising and very gratifying, for apparently farmers are al-
ready becoming familiar with these proper names and speak o*f
their Lamoure, their O'Neill, their Carrington soils.
Furthermore, they are learning rapidly the distinguishing
characteristics of these series names, as, for example, the
sandy or gravelly subsoil of the O'Heill, the lime content
and black color of the Lamoure, the yellow clay subsoil of
the Carrington, and so on. Iowa experience indicates, there-
fore, that the Bureau of Soils method of classification and
nomenclature is probably as generally satisfactory as any
which could be devised.

But the Bureau method does not eliminate diffi-
culties. Indeed, the further the work develops the more
difficulties seem to arise.• Isolated county surveys involve
the solution cf many problems, but when adjoining counties
are surveyed, the problems become extremely perplexing, owing
to the difficulty of making the type names and soil boundaries
in the two counties coincide. Especially is this true when
several years have intervened between the work in the two
counties. The farmer on the county line can not understand
why his soil is called by one name in one county and by
another in the other county, and we can not blame him. We
may satisfy ourselves by the thought that "change is ah
evidence of progress and increased knowledge", but this will
not satisfy the farmer. In general, in the past there has
been too much of a. tendency to regard the county as a separate
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unit and the county line as a soil boundary. We are getting
away from this now, and more attention is being paid to the
soil on the county line, even to the extent of determining
what may be in the next county. It would probably be worth
while to survey one mile beyond each county line into un-
surveyed territory and when surveys of these adjoining areas
are made the work may be commenced along the county lines.
In this.way the two maps may be made to join more satisfactor-
ily. However, just so long as different men map adjoining
areas, some difficulty will undoubtedly be experienced in mak-
ing the maps join unless the parties work together. Just so
long also as we continue to develop new series and make new
separations, we must expect difficulty in this respect. If
the .whole state could be mapped before any county maps were
published, then there would be no difficulty, but, of course,
that is impossible. The only way to make county maps join
is ;to use every precaution to see that the soils are proper-
ly mapped and classified and that extra care is taken on the
county boundaries as suggested. Small areas of a type in
one county should not be eliminated and included with some
other type without definite knowledge that the minor type
does not occur on the county line, and that it will not be
an' important type in an adjoining county. More care should
probably be taken also in correlating the soils of individual
counties, in order to avoid difficulties in later surveys.
There is too great a tendency to base conclusions on a study
.of one sample submitted by the field man, and too little
attention is given to his opinions and conclusions and to
those of the inspector. There has been too much elimination
of types because of their small extent, when they really
should have been shown on the map. In some cases, such
elimination is justifiable, but it should not be decided upon
without careful study of the whole situation. Too much
weight has also been given to the mechanical analysis of one
sample, For instance, in one county in Iowa a silty clay loam
is mapped, and this joins with a clay loam of the same series
in the next county. Obviously, this is a fine distinction in
the field, but the point is that if such a separation is to
be made it should not be based on the analysis of one sample,
but of several. Probably both types were present in both
counties in this particular case, and the difficulty here was
due to a combination of types, or to the field man's con-
ception of the predominating texture. Such difficulties
could be largely avoided if the field men would exert great-"
er care in drawing conclusions regarding predominating tex-
ture, color,.etc,, but they could be reduced also by greater
care in inspection and correlation, ana by the analyses of
several samples in questionable cases. It seems, however,
that a great deal of trouble could be avoided if the various
texture separations for soil types could be limited to those
which may be distinguished in the field. There is some
question in our minds as to the desirability of a silty clay
loam and a clay loam. There is also too great a tendency
to make new types based on narrow texture variations. This
is illustrated by the separation of loamy fine sands from
fine sandy loams. Such fine distinctions are very confusing
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and practically valueless.

Another difficulty in classifying soils is due to
the differentiation of types on the basis of lime content.
Soils possessing an abundance of lime are undoubtedly some-
what different in general characteristics, as well as in
fertility, but the lime content of a soil is an exceedingly
variable factor and the extent of its occurrence may be due
to causes other than the native presence of lime in the soil
material. There is the constant disappearance of lime from
soils through utilization by crops, neutralization by acids,
and by drainage. Soils of the same type are not necessarily
subject to the same removal of lime by crops, or by reaction
with acids, or to identical drainage conditions; hence, we
find soils varying all the way from a content of lime so
high that a gray color is imparted to the subsoil to one where
there is only a feeble reaction and no gray coloration.
This is true of the Clarion series recently established in
the state. This series is distinguished from the Carrington
on the basis of lime in the subsoil. How soon will a soil
mapped Clarion, with a small amount of lime in the subsoil,
lose that little lime and become Carrington? Then, too,
within Clarion areas there are many spots too small to be
separated or shown on the map, where no reaction for lime can
be secured. This condition is largely due to the fact that
lime typically occurs in the Clarion series in a layer in
the subsoil and this is found at varying depths, sometimes
coming to the surface on hilltops, and again occurring many
feet below the surface. Similar conditions occur in the more
level areas and in depressions, and evidently there is no
relation of the lime factor to topography, and hence no
relation of topography to type. Therefore, the mapping' of
Clarion in the field is a matter of extreme difficulty,

Another illustration will show how the lime content
of the surface soil renders mapping difficult. The Marshall
silt loam, a loess soil in western Iowa, was formerly well
supplied with lime in the form of nodules. In fact, the
earliest mapping in the state separated a loess soil in eastern
Iowa from the Marshall largely on the basis of lack of lime.
However, since that time the Marshall soils have, to a great
extent, lost their lime content, and many tests show that .
acid is present. In recent work in Mills County, very seldom
is there any lime present in the surface soil of the Marshall
series. The question arises, "Should it be classified as
Marshall?". This whole question is complicated also by the
application of lime to acid soils, a practice which is being
carried on extensively in the state. Often large amounts are
used on soils, and this might cause confusion in mapping.
The separation of types on the basis of lime in the surface
soil is certainly a rather delicate matter, and even more
difficult than the separation on the basis of lime content
of the subsoil,

The mapping of phases of a type is a matter which
occasions some question. In some cases it is undoubtedly
justifiable, but it is too often the case that a phase
develops into a1 new type. In other words, too often a soil is
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called a phase when it is really sufficiently different from
the typical soil to warrant a separation into another type.
But "That shall be done when there is no series into which it
will fit? New series should not -"be established for small
areas of unimportant variations. Obviously, a phase should
be permitted to stand only when careful inspection reveals
the fact that its variation from the typical soil is important
enough to necessitate showing it on the map, but not extensive
enough to warrant being made a new type . Steep phases and
broken phasea are terms which seem justifiable, but a rolling
phase can hardly be looked upon with favor, and neither can
a flat phase be regarded as very distinctive. If the soils
are different in these two latter cases, as is very apt to
be the case particularly in flat phases, then the desir-
ability of a new series should be very thoroughly investigated,
Some years ago a smooth phase of the Marshall silt loam was
mapped in Iowa but it seems certain that this was an error, in
judgment at least, and certainly no one could locate the
boundary line between this and the typical soil now in some
parts of the county without the map before him. That was a
case where a description of the area in the report would have
been entirely sufficient to meet the situation. This season
areas of soil in two counties were found where the Webster
series, which typically rests on heavy clay subsoils,
possessed a layer of sand. There is no series to take care
of this variation; the areas are not large, and the only
method of procedure seemed to be to include the areas with
the Webster series and describe them in the report. A phase
might have been made in this case, but obviously it was a
very local condition and as the soil was not materially
modified agriculturally, inclusion with the typical soil seems
well warranted.

Last year one of the field men suggested the es-
tablishment of a rolling phase of the Clinton silt loam based
on a forested condition. But the Clinton silt loam is natural-
ly a wooded soil, and such a phase would really amount to
having a wooded phase of a wooded soil, an anomalous name.
But the wooded area was steep, or at least rough, and mainly
non-agricultural, while the non-forested areas were more level
and produced good crops. The soil was unquestionably the
same type as that occurring on more level areas. Probably
the latter areas might preferably have been a phase of the
typical Clinton. This problem lease to the question whether
attempts should not be made to distinguish and" map soil types
with more attention to agricultural conditions and it is a
question which often arises. In many cases soils which can
never become of agricultural value are mapped as the same
type as those which are quite satisfactorily productive,-just
as in the case mentioned. Undoubtedly this method is not
fair to the better land and the value of the maps is serious-
ly reduced. The desirability of making a thorough study of
some of these striking cases should be carefully considered
with a view toward the adoption of some method of dif-
ferentiating on our maps between agricultural and non-cul-
tivable soils.
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The separation of terrace soils from upland on the

one hand and from bottom land on the other, frequently gives
much difficulty in the field. In some cases, the soil
characteristics are sufficient evidence of the method of
formation but frequently this evidence is entirely insuf-
ficient. On high eroded terraces, for example, if the topo-
graphy and soil type are not distinctive it is often practi-
cally impossible to determine whether of not the soil is up-
land or terrace. One area inspected this year was found to
be terrace owing to the occurrence of the O'Neill series.
Another area where the soil was mapped in the Waukesha series
might well have been upland. Then there are low terraces
where the Bremer series occurs. The soils of this series are
hardly distinguishable from the Wabash bottom land types
except on the basis of position, and often it is almost im-
possible to determine whether or not the soil is subject to
overflow. The statements of natives and land owners can hard-
ly be relied on, and if they could, how many years since over-
flow does' it take to make a terrace? Perhaps this problem is
not so important agriculturally, but it is one of much interest
and trouble to the field man.

There are other questions which come up from time to
time in connection with the determining of soil types, for
example, whether a levee construction makes a bottom soil into
a terrace. How much cashing from higher land should be per-
mitted before the soil becomes a colluvial phase or a colluvial
•soil, whether soils should ever be mapped as the same type
when they originate from different glaciations, (the Shelby
series in southern and northern Iowa), whether a type which
is typically modified by a loess covering can occur without
that covering, whether a drift type should include any areas
modified by loess, whether soils of loessial origin possess-
ing drift just appearing in the lower part of the three-foot
section should be given drift type, names as e.g. our Carring-
ton silt loam, whether the color of soils .should be determined
when they are moist in the field or dry in the laboratory,
or described in both conditions, how wide the variation in
subsoil texture should be permitted without changing the
type, and to what extent droughtiness is a definite indica-
tion of soil type, inasmuch as this condition is so largely
dependent upon the season. Many more questions might be indi-
cated, but these will serve to show what our Iowa experience
has been. Despite our many problems, however, and despite the
mistakes which have been made and the wrong conclusions which
have probably been reached in some cases, we are convinced
that fundamentally the survey will stand; that the Bureau of
Soils system of classifying and "naming soils is essentially
sound; and, what is more important, we believe that Iowa
farmers are beginning to understand and appreciate the work
.and in a very short time will become as familiar with soil
types in a small way as they are with breeds of cattle.

What is needed now is the utmost precaution that our
mapping shall stand the test of future years and that sweeping
of extensive changes In names of types be avoided; so that
farmers may become familiar with soil series and associate


